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1 . (Currently Amended): A method for adjusting static attitude of a head 
suspension, comprising the step of 

scanning at least one line continuously across at least a predetermined region 
of the head suspension with a laser to impart heat to the region to selectively adjust at least 
one of pitch and roll static attitude of the head suspension using an amount of scanning 
necessary to compensate for at least one of a pifrm error and a roll error based on stored data 
from a prior measurement of at least one of the/pitch and roll errors in a suspension of the 
type then being scanned . 




2.(Can celled) 



(Previously presented):/ The method of claim 1, wherein the step of 
scanning the head suspension includesyscanning a first scan region in a first spring arm of a 
flexure of the head suspension. 

°p ^ (Original): The mpthod of clainv3C further including the step of scanning a 
second scan region of the head suspension with the laser beam to impart heat energy to the 
second scan region. 

, .. , 

$ (Original): The method of claim ^ wherein the scan region is located in a 
second spring arm of the heaa suspension flexure. 

(Original) :/rhe method of claim A^herein the step of scanning the first 
and second scan regions wyith a laser beam includes scanning a plurality of lines in the first 
and second scan regions. 

^ (Original): The method of claim j£ wherein each of the plurality of lines 
scanned in the first ancy second scan regions extend substantially across the width of the first 
and second spring arnfe, respectively, the plurality of lines being substantially parallel to a 
transverse axis of the/head suspension, the scanning of the plurality of lines causing the 



Received from < 6127667123 > at 9/22/03^3:34:07 PM [Eastern Daylight Time] 



% 



FROM ' FAEGRE & BENSON 



(MON) 9. 22' 03 1 4 : 35/ST. 1 4 : 34/NO. 48631 0 1 363 P 4 



09/500,592 
Page 3 

spring arms to warp by an angular amount about the transverse^xis at the first and second 
scan regions. 

^1^. (Original): The method of claim / whereh( the first scan region and the 
second scan region are located in a top surface of the flexure spring arms. 

0 £ (Original); The method of claim t> wherein the first scan region and the 
second scan region are located in a bottom surface of the flexure spring aims. 

^ 10. (Original): The method of clpn i 7 therein the first scan region is 
located in a first surface of the flexure at the first sprang arm, and wherein the second scan 
region is located in a second surface of the flexure mat is opposite the first surface of the 
flexure at the second spring arm. 

/ 6 l/- (Previously presented): The method of claim 1, wherein the step of 
scanning the head suspension includes scannings first scan region located in a cross piece at 
the distal end of a head suspension flexure, the first scan region being adjacent and spaced 
apart in a first direction from a longitudinal axis of the head suspension. 

1 * \%\ (Original): The method of claim tyl, further including the step of 
scanning a second scan region located in the aross piece of the flexure with the laser beam, 
the second scan region being adjacent arid spaced apart in a second direction that is opposite 
the first direction from the longitudinal axist>f the head suspension. 

I*H /. (Original): The method of claim l/, wherein the step of scanning the 

/ v 

first and second scan regions with the lasef beam includes scanning a plurality of lines in the 
first and second scan regions. 



' \f. (Original): The ijhethod of claim 1$, wherein each of the plurality of 
lines substantially extend across the widp of the cross piece, each of the plurality of lines 
being substantially parallel to the longitudinal axis of the head suspension, the scanning of 
the plurality of lines causing the cross piece to warp by an angular amount about the 
longitudinal axis at the first and second scan regions. 
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^6". (^Original): The method of claim whe/em the first scan region is 

located on a first surface of the cross piece and the second scan Region is located on a second 

i 

surface that is opposite the first surface of the flexure. 

«r 

\i. (Original): The method of claim 14/ further including the steps of: 

scanning a plurality of lines in a third scan region of the head suspension, the third 
scan region located in a first spring arm of the head suspension flexure; and 

scanning a plurality of lines in a fourth scan re^on of the head suspension, the fourth 
scan region located in a second spring arm of the head suspension flexure; 

wherein the plurality of lines scanned in the/third and fourth scan regions are scanned 
substantially across the width of the first and second spring arms, the plurality 
of lines scanned in the third and fowth scan regions being parallel to a 
transverse axis of the head suspension, the scanning of the plurality of lines in 
the third and fourth scan regions causing the third and fourth scan regions to 
warp by an angular amount ab</ut the transverse axis of the head suspension. 

1 J.^Original): The method of claim I , wherein the step of scanning the 
head suspension includes controllably scanning the head suspension to effect a desired 
amount of static attitude correction. 

/*- 

{Original): The Aiethod of claim 1/, wherein the step of controllably 
scanning the head suspension includes determining the amount of scanning necessary to 
effect a desired angular deflection from stored data describing the relationship between 
angular deflection and the amount of scanning performed. 

1 jr. (Previously presented): The method of claim 1#, wherein the relationship 
between the angular deflection and tpe amount of scanning is determined as a function of a 
number of scan lines scanned in the head suspension. 



a 

l£(Origii 



Received from < 6127667123 > at 9/22/03 3:34:07 PM [Eastern Dayffgtit Time] 



FROM • FAEGRE & BENSON 



(MON) 9- 22' 03 1 4 : 36/ST. 1 4 ;34/NO. 48631 01 363 P 6 



09/500,592 
Page 5 



D 



A 



2/b. (Currently Amended): A method for providing a precise adjustment to 
the static attitude of a head suspension, comprising the steps of: 

determining an amount of scanning necessary to compensate for at least a portion of 
one of a pitch error and a roll error from a previously developed set of data for 
at least one of the pitch and roll errors: 

performing a coarse static attitude adjustment to the head suspension, including a first 
step of scanning at least one line continuously across at least a scan region of 
the head suspension with a laser beam to warp/the scan region; 

measuring the static attitude of the head suspension /ifter the coarse static attitude 
adjustment; and 

performing a fine static attitude adjustment to the head suspension, including a 

second step of scanning at least one line continuously across at least the scan 
region of the head suspension a second time with the laser beam, fine static 
attitude adjustment causing the scan region to warp an additional amount that 
is less than the amount of warp caused by the coarse static attitude adjustment. 

j>~ / fi 

2fr. (Previously presented): The method of claim 2& wherein the first step of 
scanning comprises scanning a first plurality of scan /lines in the scan region, and the second 
step of scanning comprises scanning a second plurality of scan lines in the scan region. 

(Currently amended): The melhod of claim lA , wherein the step of 
performing predicting the amount of scanning necessary includes predicting a number of 
scan lines to compensate for at least a portion of at least one of the pitch and roll errors and 
furthejncludes a coars e gtatic attitud e adju s tm e nt furth e r includ e s th e s teps of: 



determining the pitch error between a desired pitch static attitude and the measured 
pitch static attitude of the head suspension; 
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determining the roll error between the desired roll static attitude and the measured roll 
static attitude of the head suspension; 

determining the location of at least one scan region on the rfead suspension to 
compensate for at least a portion of at least one ophe pitch error and roll 
error s; and 

predicting a number of scan lines for the firot pluralifr of scan lin es n e cessary to 
compensate for a portion of the on e of th e pitch error and roll orror . 

^ / f*> 

2$. '(Currently amended): The method yof claim 2$, wherein the step of 
predicting the number of the first plurality of scan lines necessary to compensate for at least a 
portion of at least one of the pitch error and the roll errors comprises calculating the number 
of scan lines from at least one set of stored data rosponao ourvo depicting coarse static . 
attitude adjustment as a function of the number by scan lines for the at least one of the pitch 
error arid the roll errors. 

*f / M 

2$. (Original): The method of claim 20, wherein the portion of the one 
of the pitch and roll errors comprises greater than about eighty percent of the total one of the 
pitch and roll error between the desired static attitude and the measured static attitude. 

^ 1 ? r 

23. (Original): The method of claim 20, wherein the step of perfomiing 
the coarse static attitude adjustment further includes predicting the number of scan lines 
necessary to compensate for a portion of the other of the pitch error and the roll error. 

2$. '(Original): The/method of claim 2fi, wherein the step of predicting 
the number of scan lines necessary to compensate for a portion of the other one of the pitch 
error and the roll error comprises calculating the number of scan lines from at least one 
response curve depicting coarse staticy attitude adjustment as a function of the number of scan 
lines for the otherpne of the pitch error and the roll error, 

2J. (Original): /The method of claim 2fi wherein the portion of the other 
of the pitch error and the roll error/coinprises greater than about eighty percent of the total 
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other of the pitch error and the roll error between the desired static attitudp and the measured 
static attitude. 

2$, (Original): The method of claim 2$> whereiji the step of performing 
a fine static attitude adjustment further includes the steps of: 

determining the pitch error between a desired pitch static/attitude and the measured 
pitch static attitude provided by the head suspension after the coarse static 
attitude adjustment; 

determining the roll error between a desired roll static attitude and the measured roll 
static attitude provided by the head suspension after the coarse static attitude 
adjustment; and 

predicting the number of the second plurality of scan lines necessary to compensate 
for one of the pitch error and the roll OTror. 

2$. (Currently amended): The mciThod of claim 2®, wherein the step of 
predicting the amount of scanning numb e r of th e s e cond plurality of s can lin e s necessary to 
compensate for one of the pitch error and the row error comprises calculating the number of 
the second plurality of scan lines from at least one response curve depicting fine static 
attitude adjustment as a function of the number of scan lines for the one of the pitch error and 
the roll error. 

,i r n 



3$L (Original): The method of claim 20, wherein the step of performing 
the fine slatic attitude adjustment further includes predicting the number of scan lines 
necessary to compensate for the other of tile pitch error and roll error. 



3$b 



3i .'(Original): The method of claim 31), wherein the step of predicting 
the number of scan lines necessary to compensate for the other of the pitch error and the roll 
error comprises calculating the number/of scan lines from at least one response curve 
depicting fine static attitude adjustment as a function of the number of scan lines for the other 
of the pitch error and the roll error. 



Received from < 61276671 23 > at 912103 3:34:07 PM [Eastern Dayligh 



si 



FROM- FAEGRE k BENSON (MON) 9. 22' 03 14: 37/ST. 14 : 34/NO. 4863101363 P 9 



09/500,592 
Page 8 




. (Previously presented): The method of claim^y! , wherein: 



the step of performing a coarse static attitude adjustment further includes the steps of: 

determining the pitch error between a desirea pitch static attitude and the 
measured pitch static attitude of the Bead suspension, 

determining the roll error between the desif ed roll static attitude and the 
measured roll static attitude of the jnead suspension, 

determining the location of at least one scan region on the head suspension to 
compensate for one of the pitch eJror and roll error, and 

predicting the number the first plurality/of scan lines necessary to compensate 
for a portion of the one of the pitch error and roll error; and 

the step of performing a fine static attitude adjustment further includes the steps of: 

determining the pitch error between k desired pitch static attitude and the 

measured pitch static attitude provided by the head suspension after the 
coarse static attitude adjustment; 

determining the roll error between a desired roll static attitude and the 

measured roll static attitiide provided by the head suspension after the 
coarse static attitude adjustment; and 

predicting a number of scan lines for the second plurality of scan lines 

necessary to compensate for one of the pitch error and the roll error. 



3^(Liginal): The Zethod of claim her including the steps of: 

calculating a response factor prior to performing the fine static attitude adjust, the 

response factor comprising a ratio between the estimated angular deflection for 



Received from < 6127667123 > at 9/22/03 3:34:07 PM [Eastern Daylight Time] 



5^ 



FROM TAEGRE k BENSON 



(MON) 9. 22' 03 1 4 : 37/ST. 14$>34/N0. 4863101363 P 10 



(W/500,592 
Page 9 



A 



the coarse static attitude adjustment and the measured/angular deflection for 
the coarse static attitude adjustment; and 

adjusting the number of scan lines for the fine static attit^ae adjustment consistent 
with the response factor. 



(Currently amended): A method for precisely micro-warping a region of 
metal to adjust static attitude of a disk drive head suspension, including the steps of 

predicting an amount of scanning necessary to compensate for at least one 
static attitude error from a set of stored data based on a prior measurement of at least one 
static attitude error: and 

controllably scanning a laser beam continuously along at least one line across 
the metal region to bend the metal region by an amopnt which causes the suspension to have 
a desired static attitude. 



1 3fl wherein: 



(Previously presented): The method of claim 

the method includes/measuring static attitude of the suspension; 



and 



controllably scanning the laser beam includes scanning the laser 
beam across the metal region until the measured static attitude corresponds to 
the desired static attitude of the suspension. 



36. (Previously presented): The method of claim 35 wherein: 
the method further includes: 

providing scan number/static attitude change information 
describing a relationship between number of scans and static attitude 
changes; and j 

determining the number of scans which will cause the 
suspension to have the desired static attitude as a function of the 
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measurement and the scan number/ static attitijcle change information; 
and 

controllably scanning the laser beanf includes scanning the laser 
beam across the metal region the determined number of times. 

f l IT 

Iff. (Previously presented): The method of claim ^ wherein controllably 
scanning the laser beam includes controlling the number of scans. 



t 



'(Previously presented): The method of claim wherein controllably 
scanning the laser beam includes controlling the location of the scans. 

'>0 I >s 

(Previously presented): The method of claim 3A wherein controllably 
scanning the laser beam includes controlling the location of the scans. 

(Previously presented): The method of claim 3fi wherein controlling the 
location of the scans includes controlling a surface of the metal region which is scanned. 

4jl , (Previously presented): The method of claim 3f for micro-warping a 



radius spring region of a suspension. 

4^. previously presented):/ The method of claim 34 for micro-warping 
flexure spring arms of a suspension, 

if 

4pl (New); The method of claim 1 wherein the set of stored data is 
experimentally determined and stored for later reference as the amount of scanning that 
needs to be performed to effect a desired deflection. 

(New): The method of claim 1 wherein when processing a large number 
of head suspensions, a set of stored data is experimentally determined for a first few head 
suspensions, and stored for laterircference as the amount of scanning that needs to be 
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performed for at least one of the pitch error and roll error for the remainirjg head suspensions 
without requiring a measurement step on the remaining head suspensj 

lew): The method of claim wherein tKe set of stored data is 
experimentally determined and stored for later reference as the amount of scanning that 
needs to be performed to bend the metal region by an anjemnt which causes the suspension to 
have the desired static attitude. , ^ 

4$. (New): The method of claim/^i wherein when processing a large 
number of head suspensions, the set of stored data is experimentally determined for a first 
few head suspensions, and stored for later reference as the amount of scanning that needs to 
be performed to bend the metal region by an amount which causes the suspension to have the 
desired static attitude for the remaining head suspensions without requiring a measurement 
step on the remaining head suspensic 
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